NETWORK ANALYSIS
Using our protein expression data sets, we analyzed protein networks to infer and characterize hub proteins that may exert major functions during HFD and drug treatment with RGZ. Only the proteins which were down regulated in HFD and up regulated in RGZ-HFD in WAT generated large networks (Figure 5) , in contrast to liver tissue. The KEGG pathway affiliation of these networks was examined and revealed that the networks belong to energy metabolism (e.g., OXPHOS, TCA cycle, and branched chain amino acids (BCAA)). The network similarity between LFD/HFD and RGZ-HFD/HFD in WAT ( Figure 5 ) shows that the drug treatment by RGZ puts the HFD condition in part back to a LFD-like condition. This was confirmed by a direct network comparison of LFD versus RGZ-HFD, resulting in a neutralization of the TCA and OXPHOS networks (Supporting Information, Figure 2) .
To identify the main important proteins within the discussed networks, we used the Cytoscape plug in "network analyzer" and a robustness test to identify the hubs. The main hub protein (in terms of centrality and robustness) in both networks was succinate dehydrogenase iron−sulfur subunit (SDHB; 2-fold down regulated due to HFD, 1.5-fold up regulated due to RGZ treatment), part of the TCA cycle and respiratory chain. Furthermore, succinyl-CoA ligase subunit alpha (SUCLG1; 1.5 fold down regulated for HFD and 1.5 fold up regulated for RGZ), catalyzing the ATP-or GTP-dependent ligation of succinate and CoA to form succinyl-CoA was a main hub (Table 2 ). This shows again the effectiveness of RGZ to turn HFD WAT into a LFD-like condition.
LAST TWO PARAGRAPHS OF INTEGRATING
TRANSCRIPTOMICS, PROTEOMICS, AND METABOLOMICS DATA SECTION For a more detailed pathway analysis of transcripts, proteins, and metabolites, we picked the citric acid cycle (TCA) as a strongly regulated pathway between LFD/HFD condition in WAT (Figure 7 ). More than half of the detected RNAs were at least 1.5-fold up regulated in the LFD compared with the HFD state, whereas all detected proteins in this pathway were not significantly regulated on the basis of individual protein ratios, although the whole protein pathway was significantly up regulated (see Supporting Information, Figure 1B) . Notably, although RNA and protein levels were up regulated, metabolites within the TCA cycle were down regulated, except incoming acetyl-CoA, which was 2-fold up regulated. This result shows fine-tuned regulations at the three investigated interconnected biological levels: Up regulated levels of RNAs or proteins do not necessarily mean that there are more metabolites present, but may rather indicate compensatory relative effects to regain metabolic homeostasis.
We further analyzed the valine, leucine, and isoleucine degradation pathway in more detail between LFD/HFD condition in WAT (Figure 8 ). We observed a significant up regulation on the BCAA pathway level for RNA, protein, and metabolite data sets in adipose tissue (Supporting Information, Figure 1B ). Notably, a recent study of morbidly obese subjects with type 2 diabetes suggested that the reduction of BCAAs in blood resulting from gastric bypass surgery may be associated with improvement in blood sugar regulation. 41 Our WAT data indicate that increased amounts of BCAAs induce an increasing expression of genes and proteins required for degradation of BCAA, which might have an impact on levels of BCAAs in blood. Furthermore, the up regulation of this pathway in LFD compared to HFD could be a compensatory reaction, as this amino acid breakdown generates acyl-CoA derivatives, which can enter the TCA cycle. a Nodes are connected proteins within a network; the average distance between nodes is calculated after removal of a node; the diameter of a network is defined as the longest of all calculated shortest paths in a network. All three of these criteria are indicators of the network robustness and resilience. Node degree is the number of connections between one node to others; the betweenness centrality is equal to the number of shortest paths from all vertices to all others that pass through that node; closeness centrality is the distance metric between all nodes, defined by the length of their shortest paths.
